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Figure S1 S-7 Figure S4 . SO2 absorption capacities of [Na-tetraglyme] [SCN] with different water contents at 293 K and 1 bar.
Experimental section

Chemicals
Tetraglyme (AR, 99%) was purchased from Shanghai Aladdin Bio-Chem Technology Co., LTD, and NaSCN, NaBF4 and NaClO4 were of analytical grade and purchased from Sinopharm Chemical Reagent Co.,Ltd. All reagents were used without further purification. Chromatographic grade ethanol and distilled water are also used for this work. Certified standard pure SO2 gas (> 99.9%), N2 (99.9% purity) and air (99.9%) supplied by Beijing Gas Centre, Peking University (China) is used to determine the SO2 absorption capacity of ionic liquids.
Preparation of ionic liquids
The preparation of the ionic liquid was as follows: first, different sodium salts and tetraglyme were mixed at the stoichiometric ratio of 1:1, and then heated to a temperature of 303 K for 6 hours while maintaining sufficient agitation. The solution was then dried in a vacuum drying chamber for 48 hours. The resulting solution is transparent yellowish or colorless. According to Fig. S1 in supporting infomation, the cation of the ionic liquid formed at this time is a supramolecular system composed of sodium ions and neutral tetraglyme molecules. And the anion of the ionic liquid is still the anions initially introduced by the sodium salts. That is, the difference between these ionic liquids is mainly manifested in anions, and the cations have the same structure.
Absorption and desorption of SO 2
The absorption and desorption experiments of SO2 were carried out in an absorption tube with an inner diameter of 15 mm and length of 150 mm. There is about 3 mL ILs added in the tube. Sulfur dioxide at a flow rate of 100 ml/min was bubbled through the absorbent sample containing absorber tube. The constant temperature required for absorption and regeneration is maintained by a circulating water bath into which the absorber tube is immersed. The absorption capacity of SO2 was determined by means of weighing, and the analytical balance used was Sartorius BS 224S, which had an uncertainty of 0.1 mg. The absorption capacity has an uncertainty of 0.01 mol SO2 / mol IL. In the absorption experiments under different pressures, a mixed gas having different partial pressures of sulfur dioxide was obtained by controlling the flow S-3 rates of SO2 and N2. In the regeneration experiment, the temperature was maintained at 353 K, and the flow rate of nitrogen was 100 mL / min, and the analytical method used was similar to that of the absorption. 
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